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/' _Item Analysis of ‘Publisher~Supplied Test Questions
In Introductory Psychology ’
Anthony D. Latkus « !
_ and . L
\ ' George Laskaris. i
f i -~ . /
Rutgers Unlverslty - Ne%ark LN -
: In 1932 Carl Brlgham father of the Co{’gge Board s Scholastlc Aptltude
~ T
Test, publ1shed a small red volume titled "N Study of Error. Heviewers .

with Almost fifty years h1nds1ght (Donlon, 1979 Findley,-1981) point out

[ M

to us{thaf the hard nosed, data oriented Brlgham was actually following 1n\ .

\

v the "process" tradltlon of Binet when he suggested‘that one can (and indeed

. . ° - .

should) 1earn’sométhing about the workings of the mind by considering tpe
¢ ’ ‘! ¢ ~ Y
4

patterns of wrong answers to multiple-choice test questions. Brigham

t

actually developeo diagrams much like a computer prograﬁmer's flow chart’s

' - -
J Y v *

"po'represent possible thought -patterns in ‘the responses to his multiple- oo
. N b} . 4
choice "items. Today we would call -him a "cognitive" psychologisr. Brigham
- . ‘e - N Y ~

-

referred to his work simply-as "digging'' and invited others to do the same.
. ., .
. . oo, - A .. ‘.
It is in this spirit that we present  the results?of our "digging" into a

i
-

445 item test -bank of multiple~choice test questions for Introductory .

. - ¢

> - '\'o .

-‘iPsychology . -0 .

Virtually every commercially successfully Introductory PsychoIogy text

.

“‘prévides the instructor a test file of multiple—choice questions. For the

-

» . . : . . v .
P 2 ‘\
. . . - . A
Cinstructor with a 1arge'"1ntro" class, these test files are at once a \
‘o . « A

'bles%?qg‘and a bane. Every pupiisher lauds the quaiigicatioﬁs of his test

. . ’ - -

€
maker but few provide data on expected difficulty in quantitative terms.
. S N <
Thus, the instrdctor who selects his questions from sugh a file must make

_ “seat Of the pants" guesses in editing-out suspect items.. Less fortunate
i A

\'l. . ) . . .

« is the instructor employing,a mastery 1earning.fr test-retést system.x He

Al

. . 1 v . . . °
kf ) This research was sponsored, in part!/by a grant. from the Rut/gers .
N . UnlversHﬁy Counc11 on Instructional Development | ’

-

. ‘ . ¢ .
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or she has no choike but to use almost all the supplied items in order to
. 4

- "

' . .
generate Q}ternate test>forms. The writérs were in the latter situation

[l .
. - v .

but the use of a computer-managed mastery learning format has allowed us
7 -
\ . , . ‘ .
some hindsight into relative item difficulty. AR : . ®

Subj s T © :
up jects . o ,

- 4 -

3 " . 3 3 ’
One hundred and. seventy-five students in two one-semester introductory

-

-
' '

psychology classes provided the data by answering varying proportions of the
. ‘ £ .o

<
,

945-question test.bank. Students self-selected the psycﬁoiogy course

' .
% .

buty did "not know in advance that it.would have a mastery learning format.

-
-

Fifty-seven % were men and 437 were. women. Students from this urban .

»
v ¥

. commuter campus at Rutgers-Newark have sat scores slightly above the .

. . 0, . P4
national average for foyr-year colleges.
»

-
- . . <

Procedure . : - ) ce (.
s L L) - . - < ,
. : ¥ . .

<

. N . s g ¢ s
The course required that students attempt’the tests ({5 items each) on

\ . ,, . «

at least 14 of 20 chapters in the text, Three differen{ 15-item forms were

‘availab}e in random order for_gach chapter. Students who did‘ ot meet the

‘ -
s~ .

"criteria for "mastering" a chapter (l13°'of 15 correct) thus had two adJitional
. \ ‘ .
. . - . , ; / y .
attempts available’on the same material. The number of students responding
RN - \ - . : :
to-each questioﬁ’in the bank varied from 114 to as few as:33 on some alternate
& T : Y

a
3
P N
2

-

e
. .

They recobdéd:}heir responses

> . N

were optically scanned and the résults processed by an oh-line computer -
‘ ® (2

. » N ’ .
. B Y . -
program as, the student waited. Within § minute the student could vgew the

.
[y ot / o

- . . . ¥
results on a CRT computer terminal. The| screen displayed the item nupbers
. - » o N > . ' .
. . LA . . ’
of all wrong answers, the c?rgeqt answer {and' the page numbers rg'the“;extbook

- N 1

L}

. ’ el v .. ‘ ne P .
where both the dorrectfans% and the distractoré could be found. Students
anc t o0u c IC -
, . \ P, o

s L e )
were,afiowed to keep their tesi .forms whi q»tbeyeu%ewed’xheir results . ~-All
. - P P B

<
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the.eiror|data were saved by the br gram for the present analeis.

The text used in ?he gourse was ‘the ,second edition of Hall, Llndzey,

-

and Thompson s- Pszchologx published by Worth in 1978. The 2000 item test

- ‘
bank was supplied by the publisher on a computer tape and questions for the

< ' .
15-item tests were selected by the\instructors and printed for studth use.

N

-,

< ‘ ’ ‘e "

The-publighef\describéd the following features of .the test bank:
- ¢

- ¢ »

1) Items were labeled-as being either "factual' or ;

{ . ‘" . x\

Yeconceptual." . -

.

. ¥

2) The "conceptual" items emphasize an understanding .
L PR .

L4 e - . ['s ‘\ . R N
- of the textbaok material as it applies to situations

and examples not given ingthe text. Many of'th

D .

’, ~ - 3
. /, N .
conceptual questidns present an example and require

the student to pick a.term that, best fits the

. . ottt
exam?le, Others presént a term and require the

o Y

student to select an example 'that best illu%prates.

thé term. lStill other conceptyal items géQLire

. the student to make predictdons based on information

presented in the text,.to integrate ideas, to’splve

‘ v
.

"\

analogies, dr to apply the learned. information to real

— or hypothetical situations not‘specifipaﬁly mentioned

. in the textbooks . -

3) The factual questions require recognition of specific
N T ] ) / ’

-

\ facts,‘definifions, or infovmation presented in the

B -
-

o 5 T, text.

‘
.

Regults - . . - . .
° ‘ . . " A Y . . .
" Two different modes of item analysis were used. The first or -.
> .y . - . .
[AN

Y

- .

histogram of the "percent passing" for the 945 items. The mean peYcent'
stog P P g me )

i E I~ \

. r
P o v R Jd
: . .

“etandard"-item enalysis‘can be reviewed quickly. Figure 1 shows a frequency
*te . . PR
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e




*

4

e

4

P

\

-

. 3

.

ERI

TEmEE
. -

-

,Fne,might have been temﬁted to use if one expected "conceptugls"
- . ¢

dikficult or thonghtmprovoking than "gggtual" types.

- . ¢

pagsing for all items was 67.62%--very close to the traditional "ideal"
' - A s

AN
average of a 70% "c" érade:for a class. . A6 ¢an be seen in Figure 1, there

R & . 3 \ t
vere very few, "poor" questions, only 11.6% of all the items had passing

rates below 50%. The modal category for the test bank was 70-79% correct.

Since, all the item responsés were saved n a computer- £ile, we were
- L '

. . \ . % .
able to complete several andlyses related to the publishér's stated

‘

~

-, .
tharacteristics of the test .item bank.

interestingly, that there was no difference in overall difficulty between

the questlons called contep al" ‘and those labeled "factual." It would’g

~ . . '

Probably be. of 11tt1é\x?1ue fqr an 1ns€&uctor to spend t1me m1x1ng, matching

+
.

or ppopertlonlng his’tests on the basis of these labels--a strategy that,
N e ol
to be more
Ry r M
. /.'I

“~ .

° ~

b 3

.

’
N 4 ’ < . B .
. . v

There was also no difference inh mean item dxﬁflculty by chapter

.This

.

’ .

"is an jmportant pornt $ince 1t suggests that thc questlon—analysls to follow

|
v

here can be cdnslderéd content 1ndependent The chaptenvmean percent passlng

.

ranged from 74 287 to. 64. 01/ for the n1neteen\ch<pters.

.q ?““

| . .
five- chapters yieldg the £ollow1ng order ﬁlth eas siest first:

Ranking the.first

A I

(1),Sex;

(2) Memory, (3)/Language, 4y Behav1or Dlsorders and()) Evolution and. uexedlcy

.« ®

The chapter on human se}uaTity was, incidently,!ngt.requiréd readlng..

» A

,. The second anaLysis‘inyolves a technique recently used to.edit items

. .

-~ 4

for the New Jersey Sqate College Basic®8kills Placement Test.
’
~
questlons are usually charact rized by a s1ng1e summary statistic, typlcally

Test- :

o

. *

"percent Sbgslng" and/or. the p01nt b1ser1a1:corre1at10n coefficient.

.
LA

These

- ~

s1n§1e deScrlptdrs,dp not -give the test maker 1nformat10n abodt the questa@n s

-

515cr1m1naﬁ1ng power across the range of students In other words the fact

. \ ¢ '
* that.g questlon was answered correctly s1xty percent of the time; could mean .

. .

~
v -

- -

. . .

® L

that equally 60% of A, B,-Cand D 1eve}lstudents passed }t gr that some
. , . . .

wf

Analysis of variance revealed, .
N -

\

ar

VN et
-




N l
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. . .

) .~ combination of the A and B grad¢5§tuaents passed and all the C and D

»

e .- - N — ¢

. students faileéd. One way to achieve more getailed information about-what

a test question does is to plot item/test regression curves. Figure 2 _}
; .

illustrates such a curve. . . ‘ " ‘

The ordinate shows the percenfage,pf students who passed the item.

’

< . . »

The absc%ssé is divided into "five categories based on the student's total
. .r . . , X ’ . - r
" test score on the form in which the tesgﬁitem appeared. 'Each)curve

: R _ |

represents -the results for one question. If the "A" students, (as defined
, i : -

« ¥ . M

.by the internal, criterion of their total test scorg) have the highest ~f

¢ . ! ! -

probability of passing the item and the "B" students thé next highest
. R R : , . . =
probability and so on, down to the poorest. students, we would expect the

A -
§ .

. linedr ascend{ng function shown in Figure 2. 1In fact Figure 2 is what®the

[TEEN - . . ' ' ’ ) '

ot "average'" question does ook like for this test”bank.” All the item datad - -
» . ; . .

s
-

N/ ) o
were summated to generate Figure 2. The baikls around each point 1n41cate
y * ' * .
the standard deviations for the 945 items. Appr ximatél&\one—third of .

. - -
< .
- 4 > "
’

the items plot within one standard deviation of this graph. . “ ., L
. .

.
1
"

’ b . -
*An, easy question, or one with a "ceiling! effect ig plotted in Figure 3.
o g - ‘
'A; B, C and soﬂetipes even D graded students are highly succéssful on this )

type of question. It does not' discriminate well across {he range of students.
. N v .v

~

'.An‘unfairiy difficult.questibn would have the slbpe type shown in
. . )

\ )

-

; o Figure 4. We termed this g "flat-low" slope.* Thiggkindrof question also e

is a poo¥ydiscriminator in that everyone misses it--regardless of aﬁflity.,

. 4
° -

'The “fourth slope type.is shown in Figure 5. Hetre the "A" and "B" - ~
® ' . :

3 » - . .

students have reasonable probabilities of success--at least comparable to .

- v . N}
. .
< e .

. TS : : .
) the lineaf #lope from Figure f¥:th the*""C" and "D" studeits are at roughly :

‘,‘ ()

’ . - ’ °, ¢ . .
- the chamce, level, It is interesting to note that one could not predict , P
1; ¢ .

.b ‘ % \\ v ’

whethet a question was a "hlgh'end discriminator" or a 'linear' type by .

.. - hY

knowing the single -statistic of ayerage percent passing. .
N K - . ’ vy ,

ERIC S - N

; -
s . : "7 . . . . o




L) , ] F o) hd
We dlscbvered each of these ‘four curve types in the questlon bank by
\
' !
having the-computer actually plot about,ka third of the items. Other types
[y “ 72/ - .‘\

- of slopes are possible; for ‘example,.a "medium-level.discriminator!'--given

. . . y . . P4 N )
-~rath could be improved if wider confidence limits are chosen but .then the

' slope types tend to loose definition and overlap.

-

, L4
a different type of test. A placement test or minimum skills test whére the

hd 2

questions can be hierarchically ordered (as in algebra) would tend to have

medium "level discriminators (Dass and Pine, 1981). -
. ’ .o L ' STy
Once we had sampled the types of slopes. in the item, bank we wrote an '
. T ¥ \ i )
algorithm to describe each curve mathematically. The computer was then

used as a pattern recognition device to 1oop throagh the data for all the

- .
w EEN

items and identify those qugstlons whlchbresembled each type within the
bounds of .75 of a standard deviation at’each categoty.*,Approximately 407

. . . | : .
of the questions "fit" into one of these four slope types. \This capture

t

%

s
~

Table 1 presents a summary of the .descriptive data_for each of the

* s . 3 3 ‘ / . 3 .
slope’ types. Notice that the point blserlaf/correlatlon coefficients range
widely within each slobe type and .consequently would not give the tester a

i ¢ © \,4
clbie @s to what kind of slope T glven questlon mlght generate The point

blserlal correlation coeffic1ent is frequentky used ‘as a-measure of the

* ., ~

approprlateness of a test item’ reAatlve to the total test The Educational

.

’ Testing Service (Hecht and SW1neford 1981) opérates under the convention

that moderabe levels of meé&n blgerlal correlat;ons (between .40 and .55) -

——-“ !

.

) he t
are J'good" and low 1evels (less ‘than .25 or .30)’are SUspect. Our data

-

indicaté that either levél may yield a useful ftem, if you know itf slope

. .
N » ¢ - . -
. . ’

type.

In Table 1 it can be seen’that knowing the perceht'passing rate can be,

qg usefﬁl.indicator'of‘slope type but only if the rate 1s°véry-high (ceiling

(Do \

t?pe,slope) or very low. Consequently we asked'the question whether slopé
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' several- question "frames" across all the items in this test bank e

‘ :
\ .

e, / L T ; ek

types on the 1tem/te$t regres9oion curves can be predxcted by any other

-

vafiables:h Since the publisher's question writers deliberately used.

-

(Y

decided to tode the questions ‘according to their "form" (not content) and
. 7~ . v, . s
lobk for proportional patterns within slope types.

- .
+ . . *
»

The question forms or frames we coded were: v
L . . b

< LIS
y Example’ into Term - The student is given a hypothetical example

-

\ - and ;required to choose the term- that best fits the example: )
- . .
. -An_.investigator measures the speed- at which a frog- catches a fly. -
The researcher is demonstratlng y
. ,_./ ' .
) 1. Repeatability. l , ) .
. 2. Quantification. .
3. Subjectivity. ‘
4. Communicatiohe _ .
~ ! . 4 =  E

» M L ~

Two Blanks - A question with two fill-ins; the pair.to be selected

as a unit from four choices” ~
e

“Kinsey reported differences'amoﬁg women's sexual behaviors. In

gengral, «college women engaged 1n more and 1e%s than .
1ess—educated women. . . .
I
. 1. Premarital intercourse; hombsexual behav1or .
‘ 2. Homosexual behavior; masgurbatlon ‘ :
' 3. Pettlng, masRurbatlon L i}
4. Masturbation; premarital intercourse

‘Definitiors - The stydent has to recognize a definition either in the
s\& A _;/ M ' » 1

A S it -

questlon body or from among the multiple choices®

Psychoanalysis is y . \ t B '
. 5 : { \
1. A méthod of studying _behavior.
. 2. A theory of behaviof. e : 3
’ v 3. Both a method of studying behav1or and a theory of behav1or
. 4. A survey method.

-«

s

Recognizing facts or findings - The student must find or recognize a
- A3
. . - M s - . .
1 . fact or result of a study: R .

. e . ~ ~
-\—‘

The port%on of the cegtral nervous system that has been shown to play -
a role in 1mpoteni, and certain fetlshes is the .

-~



’ ‘ i 8
t Do : S
| _— ( ) T N : o ‘
" 1., Septum. ' N - . . .
2. Frontal Lobe. | \
. . 3\ Hypothalamus. s S .
. . ® A
' ‘ : 4. Temporal Lobe. . . '

A3 « .
« .

Integrations of Ideas - A qugstion_invoTving several conceptual .steps,
. ' . \

-

b ‘ ° « . . . :
< . . such as combining knowledge of severdl definitions or findings
. ) - . . - . |
i . - -~ 1

ad .
and relating them to material not in the tekxt. = , .

14 ’ i - .

) A normal adult requests a !'split-brain” operation in order to increase
¢ her abilityto perform two tasks simultaneously. A major argumeiit
' against granting her request is that after such an operation

3 . -

,
‘ . " 1. Hexy walking, running, arfd balance would be impaired.
’ - 2..5%he would be less intelligent. . - - ~
3. Her speech would be distupted. ¢
,b. The processes in each of’'the two halves ofsher braln would
.Y T not be-coordlnated ‘

.
- -

Prediction - The student is required to forsee results of a stated

e
’

< . manipulation or to chose alternatives.
- . - g
Jeff has a genetic predispo%itio% toward ‘TB. The likelihood, that he
- : . will contract the disease is s s T
~ ‘//4{’Low, but-only if he is Careful. ) : .-
2. ‘High, because of his susceptibility. . '

L3

. T 3. High, if he is in contacts with his.relatives. . a!
“ 4. Low, becausé of improved living conditions. -
- t
« Not true of - This. category includes questions where the student 1is
ot true or 4
) ) ' 1 v
) v called upon to do.an exclusion~process. Questions here include
\ . . - e !
/ : N ™ _ sentences such as "all but which of" or "which'ié not true of..."
> ‘ . N '/
- N Kinsey's conclusions regarding differences ‘between men and women

, 1nc1uded all but which of the follow1ng7

. il

1. Men Yeact more toxerotic stories. ) A

= 2. Men talk more about sex: 7 :
: * . 3. Men prefer more diverse forms of bodily stlmulatlon.
) w 4..Men engage in more sexual fantasies.
, L4

The reli‘ionship between these question frames and three of the item slope
- . ’ .,

‘ types is shown in Figures 6, 7,':2d a.' The pércegtage of ‘each question frame type
. - . R

~
. L

found within each slope category is plotted on the vertical axis. Note ]

- .

that both' the linear type slope and the ceiMNing type contain large _

P ) vE"
- ]: \[IC“‘ . ’ . . \‘ . , . ' . .
L~ . . . » ° L) .
: WJ:EEE £ - . ) ' o 1-{) ~ ‘ ’
. s — -
- - o N e Y ) .




L ) X‘ #";

- - - .
- - - -
2
. .
‘ -

proportions of "recognizing facts! and "example-into-terms." The'pattern '

, for a "higﬁ\gs? discriminator" slope is differen&. The relative proportion
. . . : M . .-~ L

of "example into term" frame types remains large but thé proportion of

. ’ ~

~ - . 3 [ : 3 3 ) : -‘. S . .
. factual recognitions decreases. Thls(ﬁlfference in patterns fits with

. . \ ' * ] { -
. Y the\géneral notion that if a question discriminasﬁs only among the better
N ' ~ o ’ t »
@ R - . .. . .
students it probably involves some additional thought processes or mental -

‘.

steps beyond recognition of facts. This seems to be supported.mainly bi
. N .. . et .
) the™decrease in proportion of fattuel recognitions but,vunfortunatelg,
. ’ tv

! T L s ) .
. ‘not by any substantial increase in question frames that might require

more ‘¢omplex (2 blank, integration, or prédiction) thinking.

.
B N

Conclusion . . : »s '

—
ﬁSEéd on our analyses we would recommend that Cest item publishers

refrain. from labeling their questions by unvalidated categories like factual .

vs copceptual. Second, we would like to see publfbhérs furnish data on

. . )
expected wpercent passingsfor each question. Better still would be information
s \
¢ o

on expected slope type.generated by eack question. Siuce many publishers
~g N . ' . .
claim to pre-test their questions, this recommendation:may not be as costly

¢ e —

.
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